Posted with permission from The Endocrine Society ©1983

0013-7227/83/1136-2052$02.00/0
Endocrinology
Copyright © 1983 by The Endocrine Society

Vol. 113, No. 6
Printedin U.S.A.

Luteal Adenylyl Cyclase Does Not Develop Sensitivity to
Desensitization by Human Chorionic Gonadotropin in the
Absence of Nonluteal Ovarian Tissue*
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ABSTRACT. There is evidence suggesting that the mere pres-
ence of a hormone-responsive adenylyl cyclase system in a tissue
may not be sufficient for desensitization to occur since phospho-
rylation reactions might also be involved. The purpose of this
study was to determine if luteal tissue in the absence of other
ovarian tissues would desensitize to human CG (hCG). One or
both ovaries were removed from rabbits 5 h before hCG-induced
ovulation and the periovulatory follicles were transplanted un-
derneath the kidney capsule where they formed ectopic corpus
luteum [or corpora lutea (CL)]. Rabbits which were bilaterally
ovariectomized received estradiol implants at the time of ovar-
iectomy to maintain control serum estradiol concentrations. On
day 7 of pseudopregnancy, the rabbits were injected with saline
(control) or with 75 TU hCG and were killed 24 h later at which
time ovarian and ectopic CL progesterone content and adenylyl
cyclase activity were assessed. As expected, in ovarian CL there
was decreased LH-responsive adenylyl cyclase (69% relative to

control) and a correspondingly decreased luteal progesterone
content (40% relative to control). In the same rabbits, the ectopic
CL showed much the same pattern of response as the ovarian
CL but perhaps to a slightly lesser extent (decreases relative to
control of 59% in adenylyl cyclase response to LH and 29% in
progesterone content). However, in rabbits with ectopic CL only,
the luteal tissue showed no change either in hormone-responsive
adenylyl cyclase activity or in progesterone content. Similarly,
binding of radiolabeled hCG to luteal membranes 24 h after hCG
was almost totally absent in ovarian CL, was decreased by 50%
in ectopic CL with one ovary present, and was unaltered in
ectopic CL of bilaterally ovariectomized rabbits. These data
suggest that nonluteal ovarian tissue may be required for the
induction in CL of the appropriate protein kinases for the
proposed phosphorylations involved in adenylyl cyclase desen-
sitization. (Endocrinology 113: 2052, 1983)

ESIDES being the impetus for ovulation and sub-
sequent corpus luteum [or corpora lutea (CL)]
formation, the ovulatory LH surge serves to cause ste-
roidogenic quiescence in antral follicles after a short lived
burst of steroidogenic activity. This has been docu-
mented in several species including the rabbit (1-14) and
the rat (5-7). The steroidogenic quiescence associated
with ovulation is preceded by desensitization of the go-
nadotropin-responsive adenylyl cyclase of the preovula-
tory follicles (8, 9) and adenylyl cyclase in newly formed
CL is hormone insensitive (9, 10). As a result, gonado-
tropin-induced desensitization of antral follicles at the
time of the ovulatory surge would appear to prevent
runaway steroidogenesis in response to the highly ele-
vated serum concentration of LH and seems to subserve
a physiological role.
There may also be a physiological role for gonadotro-
pin-mediated desensitization of luteal adenylyl cyclase.
In mice, pregnant females will fail to implant and will
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resume cyclicity if exposed to a strange male (11). This
phenomenon, known as the Bruce effect, is characterized
by olfactory-induced pituitary gonadotropin release (12)
which could serve to desensitize the CL adenylyl cyclase
and to initiate luteolysis with concommitant failure of
implantation, and resumption of the estrous cycle.
Gonadotropin-induced desensitization has been stud-
ied in ovarian follicular and luteal tissues of a number of
species [see Birnbaumer and Kirchick, (13) for review],
and it has been found that not all ovarian adenylyl
cyclases are sensitive to desensitization by their stimu-
latory gonadotropins. Notably, it has been reported re-
cently that preantral follicles are resistant to FSH-in-
duced desensitization despite the presence of a FSH-
responsive adenylyl cyclase in this tissue type (14). This
lack of desensitization has been proposed (14) to be what
allows preantral follicles to survive the ovulatory gonad-
otropin surge and continue development to the antral
stage. It follows therefore that the capacity of a hormone-
sensitive adenylyl cyclase system to respond in a desen-
sitizing manner to its stimulatory hormone is either a
property that needs to develop and can do so independ-
ently of a development of its sensitivity to respond
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ECTOPIC CL DO NOT DESENSITIZE TO hCG

. positively to the hormonal stimulus, or is a function that
can be inhibited or suppressed by as yet undetermined
factors present in preantral but absent in antral follicles.

Ectopic CL is obtained upon transplantation of human
CG (hCG)-stimulated preovulatory follicles underneath
the kidney capsule. Studying factors that affect rabbit
CL life span by comparing progesterone content and
responsiveness of adenylyl cyclase to stimulatory hor-
mones in normal in situ (ovarian) CL to those of ectopic
CL, we noticed that ectopic CL in ovariectomized rabbits
develop the capacity to be stimulated by LH and hCG
but lack the capacity to be desensitized by hCG. This
finding constitutes the body of this communication.

Materials and Methods
Materials

Inorganic **P was purchased from CintiChem, Inc. (Tuxedo,
NY), I (carrier-free} was obtained from Iso-Tex Diagnostics
(Friendswood, TX), and [H]cAMP was purchased from
Schwarz/Mann (Orangeburg, NY). Xylazine (Rompun) from
Cutter Laboratories, Inc., Shawnee, KS) and ketamine HCl
(Ketaset from Bristol Laboratories, Syracuse, NY) were used
as anesthetics. hCG for injection was from Ayerst Laboratories
(New York, NY). Highly purified hCG for iodination (hCG-
CR119) and LH (NIH-LH-B9) were obtained from the NIH.
(—)Isoproterenol was a gift from the Sterling Winthrop Re-
search Institute (Rensselaer, NY). Progesterone and estradiol
(E;) derivatives for iodination were steroid-11-hemisuccinate-
tyrosine-methyl-esters (steroid-11-TME) and were gifts from
Dr. John E. Pike (Upjohn Co., Kalamazoo, MI). Creatine
phosphate and creatine kinase were obtained from Calbiochem
(La Jolla, CA); myokinase, ATP (Tris-salt), guanosine triphos-
phate, cAMP, EDTA, NaF, and Tris were purchased from
Sigma Chemical Co. (St. Louis, MO); [«-**P]ATP (400-600 Ci/
mmol), synthesized from *P according to the procedure of
Walseth and Johnson (15) and purified according to the method
of Birnbaumer et al. (16), was supplied by the Core Laboratory
for Cyclic Nucleotide Research, Center for Population Research
and Studies on Reproductive Biology, Baylor College of Medi-
cine (Houston, TX).

E.-filled Silastic capsules (id, 1.57 mm; od, 2.42 mm) were
prepared according to the method of Legan et al. (17), except
that the total length of the capsule was 9 mm, with a 3-mm fill
length. [***I]Iodo-hCG was prepared using the lactoperoxidase
procedure developed for LH (18) as modified for hCG (19).

Animals and treatments

Virgin New Zealand white rabbits (3-4 kg) were housed in
individual cages in air-conditioned quarters and were fed ad
libitum Purina rabbit chow for at least 15 days before the
initiation of experiments. Pseudopregnancy was induced by the
iv injection of 75 IU hCG. About 5 h before expected ovulation,
rabbits were anesthetized by im injection of 5 mg/kg Xylazine
followed about 5 min later with 35 mg/kg ketamine HCl. One

Fig. 1; Protocol A) or both (Fig. 1; Protocol B) ovaries were
removed, periovulatory follicles were dissected free from one of
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~
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Fi6. 1. Experimental protocols used to test the effects of a desensitiz-
ing dose of hCG (75 IU) on ectopic CL. Protocol A results in four sets
of CL: 1) ovarian CL from saline-injected rabbits, 2) ectopic CL from
the same rabbits as in 1, 3) ovarian CL from hCG-injected rabbits, and
4) ectopic CL from the same rabbits as in 3. Protocol B results in two
additional sets of CL: 5) ectopic CL from saline-injected rabbits with
no extraluteal ovarian tissue, and 6) ectopic CL from hCG-injected
rabbits with no extraluteal ovarian tissue.

the excised ovaries, and the follicles were injected underneath
the kidney capsule as described by Keyes and Armstrong (20).
Such transplanted follicles develop into ectopic CL. Animals
which had been bilaterally ovariectomized were implanted sc
with an E,-filled Silastic capsule and unilaterally ovariecto-
mized rabbits were implanted with empty capsules at the time
of ovariectomy. The day after hCG injection was designated
day 1 of pseudopregnancy.

On day 7 of pseudopregnancy, rabbits received either saline
(control) or 75 TU hCG iv. The empty capsules were replaced
with E,-filled capsules in the unilaterally ovariectomized rab-
bits without anesthesia immediately after the saline or hCG
injections. Sham replacement was performed in bilaterally
ovariectomized rabbits. All rabbits were killed by cervical dis-
location 24 h later. As summarized in Fig. 1, six different groups
of CL were thus obtained from the two protocols: 1) ovarian
(in situ) CL from saline injected rabbits; 2) ectopic CL from
the same rabbits as in 1); 3) ovarian CL from hCG injected
rabbits; 4) ectopic CL from the same rabbits as in 3); 5) ectopic
CL from bilaterally ovariectomized saline injected rabbits, and
6) ectopic CL from bilaterally ovariectomized hCG injected
hCG injected rabbits. At the time of killing, blood was collected
by cardiac puncture and the ovary (if present) and ectopic CL
were removed and placed in ice-cold Krebs-Ringer bicarbonate
buffer prepared with half the recommended CaCl, (21).

Preparation of sera and CL homogenates and membranes

After collection, the blood was allowed to stand at room
temperature for 30 min and for 4 h at 4 C. Sera were obtained
after centrifugation in a refrigerated centrifuge and were stored
at —20 C until assayed for E, by RIA (see below).

Within 1 h of killing, ovarian CL were dissected free of the
ovaries, cleaned of adhering interstitial tissue, and were blotted
and weighed. Ectopic CL were dissected free of the kidney
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capsule membrane, cleaned of adhering tissues, and were blot-
ted and weighed as well. The luteal tissues thus obtained were
either homogenized and used immediately for adenylyl cyclase
assays or were further processed to obtain membrane particle
preparations as described previously (22) which were quick-
frozen and stored at —70 C until assayed for hormone receptor
levels (see below). A small portion of each homogenate was
aliquoted, quick-frozen, and stored at —20 C for tissue proges-
terone analysis at a later time (see below).

Adenylyl cyclase assays

Adenylyl cyclase activity in 20-ul aliquots of homogenates
was determined as described earlier (9). When present, the
concentrations of LH, isoproterenol, and NaF were 10 ug/ml,
100 M, and 10 mM, respectively. The [**PJcAMP formed was
quantitated by the method of Salomon et al. (23), as modified
by Bockaert et al. (24). Protein was determined by the method
of Lowry et al. (25) using BSA (fraction V, Armour Pharma-
ceutical Co., Chicago, IL) as standard.

[*®I]Iodo-hCG Binding Assays

Available LH/hCG receptors were assessed by a binding
assay described previously (19) using about 10 ug membrane
protein in the presence of up to 5 nM [**I)iodo-hCG (1.2 X 10°
cpm), 25 mM Tris-HCI (pH 7.5), 1 mM EDTA, and 1% BSA in
100 ul. The reactions were stopped and bound labeled ligand
was separated from free by a variation of the polyethylene
glycol precipitation method described recently (26). Nonspe-
cific binding was measured in the presence of 10 ug/ml LH. All
points were assayed in triplicate and the data were subjected
to Scatchard analysis to determine the dissociation constant
(Kg) and the maximum binding (Bax)-

RIAs for E, and progesterone

Serum E, and luteal progesterone were assessed by RIAs as
described elsewhere (27). Modifications described by Goodman
et al. (28) were employed for the E,; RIA which used GDN 930
(supplied by Dr. P. Landis Keyes, University of Michigan, Ann
Arbor, MI) at a final dilution of 1:1,155,000 as the antiserum.
The labeled ligand was ['*I]iodo-E;-11-TME. For the proges-
terone assays, GDN 337 (supplied by Dr. Gordon D. Niswender,
Colorado State University, Fort Collins, CO) was used as the
antiserum at a final dilution of 1:320,000 and the labeled ligand
was ['**I]iodo-progesterone-11-TME. In these assays, nonspe-
cific binding, percent binding, 50% inhibition, sensitivity, slope
of the standard curve, and interassay variation were essentially
the same as reported previously (27) with the following excep-
tion: the 50% inhibition point for the E, assay was 4.1 + 0.2
pg/tube.

Statistics

RIA data were analyzed using a computer program based on
the assay statistics described by Midgley et al. (29) and Dud-
dleson et al. (30). The Scatchard analyses employed simple
linear regression since the correlation coefficients were all 0.98
in assays where receptor levels were measurable. Comparisons
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between group means were performed using analysis of vari- -
ance.

Results
Ubptake of radiolabeled hCG by ovarian vs. ectopic CL

It was necessary to determine whether injected hCG
could reach and be retained by ectopic CL. Therefore, 40
1Ci [**I]iodo-hCG were injected into four rabbits which
had both ectopic and ovarian CL. CL removed 2 h after
the injection were weighed and the amount of radioactiv-
ity present was determined. The results of this experi-
ment are shown in Fig. 2. There was no difference in
[**T]iodo-hCG uptake between ectopic and ovarian CL.
The counts present in renal tissue are also shown and
represent nonspecific uptake of radiolabeled hormone.

Serum E, concentrations

Since half of the rabbits in this study were bilaterally
ovariectomized, E;-filled capsules were used in such an-
imals in order to maintain the ectopic CL. These E,-
filled capsules resulted in serum E; concentrations of 3.2
+ 0.9 pg/ml (mean + SEM) compared to 3.4 + 0.8 pg/ml
in untreated pseudopregnant rabbits (27). Serum E; lev-
els in unilaterally ovariectomized rabbits 24 h after re-
ceiving the E,-filled capsule (see Materials and Methods
and Fig. 1) were 3.7 + 0.8 pg/ml.
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F1G. 2. Uptake of [*®I]iodo-hCG by ovarian CL, ectopic CL, and
kidney. {**I]lodo-hCG (50 x«Ci) was injected iv into four rabbits which
had both ectopic and ovarian CL. Two hours after injection, the rabbits
were killed, the CL were removed, weighed, and counted for #1. A/
small piece of kidney (30 mg) was also removed, weighed, and counte(i‘\
for %I, Each bar represents the mean + SEM with n = 4.
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" YG-induced desensitization in ovarian vs. ectopic CL
i ;

Having demonstrated equal uptake of ['*I]iodo-hCG
by ectopic and ovarian CL, and that there were no
differences in serum E, concentrations, our next objec-
tive was to determine the effects of injecting 75 IU hCG
into animals with ectopic CL only or with ectopic and
ovarian CL. These data are presented in Fig. 3. As can
be seen in Fig. 3A (left), LH-stimulated adenylyl cyclase
activity in ovarian CL is decreased 69% relative to con-
trol after injection of hCG. Similarly, there is a 59%
decrease in LH-stimulated adenylyl cyclase activity rel-

A. LH-Stimulated Adenylyl Cyclase
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Fic. 3. hCG-induced desensitization of ovarian (in situ) vs. ectopic CL
as assessed by LH-stimulated adenylyl cyclase activity (A) and luteal
progesterone content (B). Rabbits were unilaterally or bilaterally ovar-
jectomized and periovulatory follicles were transplanted underneath
the kidney capsule as described in Materials and Methods. On day 7 of
pseudopregnancy, the rabbits were injected with saline (C) or 75 IU
hCG (hCG). The rabbits were killed 24 h later. Each bar represents the
mean =+ SEM of a group of n animals where n is the number at the
ittom of the bar. Bars with asterisks (*) above indicate that the means
.i the hCG-injected group represented by the bar is significantly
different (P < 0.05) than the mean of the respective control group.
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ative to control in ectopic CL when one ovary remains
intact (Fig. 3A; middle). In both cases, there are corre-
sponding decreases in luteal progesterone content (40%
in ovarian CL and 29% in ectopic CL) relative to control
after hCG injection (Fig. 3B; left and middle). However,
ectopic CL which exist in the absence of any other
ovarian tissue do not desensitize in response to hCG as
judged by the lack of change in either LH-stimulated
adenylyl cyclase activity (Fig. 3A; right) or luteal proges-
terone content (Fig. 3B; right). Table 1 contains addi-
tional adenylyl cyclase data showing that the desensiti-
zation obtained upon hCG injection in ovarian CL and
in ectopic CL in the presence of an ovary has not only a
homologous component, but also a heterologous compo-
nent as indicated by the fact that adenylyl cyclase re-
sponses to isoproterenol and NaF are attenuated as well,
albeit to a much lesser extent (22-33%). It can also be
seen in Table 1 that there is an elevated basal activity
24 h after hCG injection in the ovarian CL. This is likely
due to a continued occupancy of receptors by the injected
hCG and thus, the system might be considered to be
under hormonal influence. This finding has been re-
ported and discussed in greater detail previously (31).
The fact that there is no change in the basal activities
of ectopic CL may reflect the absence of more chronic
actions of hCG on these tissues.

Effects of hCG injection on ['*I]iodo-hCG binding in
ovarian vs. ectopic CL

Figure 4 contains data from binding assays performed
to determine if the loss of responsiveness of the adenylyl
cyclase system to LH could, at least in part, be attributed
either to decreased levels of available luteal LH/hCG
receptors or to a major decrease in the affinity of LH/
hCG receptor for hCG. However, as shown in Fig. 4 (left),
both the total number of LH/hCG receptors and their
affinities for hCG did not vary significantly in luteal
tissues of saline-injected animals. This indicates that the
decrease in desensitization to hCG seen in ectopic CL,
especially those of animals without ovaries, could not be

TaBLE 1. Adenylyl cyclase activities in homogenates of in situ ovarian
CL and ectopic CL of rabbits with or without an ovary

Desensi- Addition to
CL type tizing No. - assay isopro- NaF
treatment terenol®
Ovarian (in Saline 7 129 + 1.4 47.7+39 119.5 £ 9.7
situ)® hCG 7 16.7 + 0.6° 35.1 = 2.1¢ 91.9 + 5.7¢
Ectopic (ovary Saline 7 141+ 1.0 432+ 4.9 93.5 + 8.2
present)® hCG 8 121412 29.1 + 3.7¢ 63.8 + 2.87
Ectopic (ovary Saline 6 9.1+08 31.0 £ 3.2 735+ 8.4
absent)® hCG 8 11.0+ 09 37.7x 4.1 81.8 £5.1

«Data are expressed as mean * SEM in picomoles of cAMP formed per min/
mg protein.

®Protocol A of Fig. 1.

¢ hCG group mean greater than saline group mean (P < 0.05).

9 hCG group mean less than saline group mean (P < 0.05).

¢ Protocol B of Fig. 1.
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Saline~-Injected
Ovarian CL

hCG-Injected
Ovarian CL

0 -‘—1 1 1 1 1 1 J
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F1G. 4. Effect of hCG injection on [**IJiodo-hCG binding in ovarian
(in situ) CL (top), ectopic CL with one ovary present (middle), and
ectopic CL in the absence of the ovaries (bottom). Treatment of the
rabbits was as described in the legend to Fig. 2 and in Materials and
Methods. The data shown are Scatchard plots for each of the six
treatment groups. Plotted are mean + SEM of triplicate determinations.
The K, are indicated for each plot (ND, not determined). The B are
the x-intercepts.

accounted for by a decrease in receptor levels and/or
receptor affinity. Analysis of available hCG receptor sites
in luteal membranes from hCG-treated rabbits (Fig. 4,
right) showed that, whereas available receptor sites de-
creased to unmeasurable levels in ovarian CL, they de-
creased significantly less in ectopic CL of rabbits with
one ovary (50% relative to control) and not at all in
ectopic CL of nondesensitizing rabbits having no ovary.

Discussion

We have demonstrated that ectopic CL located under
the kidney capsule in animals which have an ovary intact
respond to a desensitizing dose of hCG in a fashion
similar to that found in ovarian CL, i.e. there is both a
homogous and a heterologous loss of adenylyl cyclase
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responsiveness and corresponding decreases in luty °
progesterone content and available LH/hCG recepto.
However, ectopic CL maintained on an E,-filled Silastic
capsule in the basence of other ovarian tissues are re-
sistant to hCG-induced desensitization. Therefore, it is
likely that an extraluteal ovarian tissue is required for
hCG-induced desensitization of luteal adenylyl cyclase.

Hormone-induced desensitization of adenylyl cyclases
can be broken down into two components. First, there is
a rapid homologous desensitization which involves the
uncoupling of the hormone receptor from the rest of the
adenylyl cyclase system (9, 10, 32-36) followed by down-
regulation of the receptor (32, 37). The uncoupling phase
of this type of desensitization can be mimicked in vitro
(24, 38, 39) and there are three lines of evidence that
suggest that the uncoupling phase of homologous desen-
sitization may involve a phosphorylation of the hormone
receptor: 1) a phosphoprotein phosphatase partially pu-
rified from rabbit follicles can reverse this type of desen-
sitization (40), 2) Mg and ATP are required for this
phase of desensitization and AMP-P(NH)P cannot sub-
stitute for ATP (24, 38), and 3) there is no alteration of
the guanine nucleotide-binding regulatory (N) compo-
nent of the adenylyl cyclase system during the homolo-
gous phase of desensitization (41) suggesting that the
receptor, not N, is altered.

The second phase of hormone-induced desensitizatic
of luteal adenylyl cyclase is slower in onset and is het-
erologous in nature (9, 10, 31, 35, 39, 42-45). This phase
of desensitization may be cAMP-dependent (39, 42, 44)
and appears to be due to or intimately associated with
alteration or loss of activity of the regulatory N compo-
nent of the adenylyl cyclase system (31). It may well be
that the alteration of the N component in heterologous
desensitization might also be a phosphorylation based
on the possible cAMP-dependent nature of the effect.

Our data suggest that ectopic CL in the absence of
extraluteal ovarian influences lack one or more factors
which may play a role in homologous and heterologous
desensitization. Not only is there no apparent loss of
LH/hCG receptor in ectopic CL in the absence of other
ovarian tissues (despite normal uptake of radiolabeled
hCG), but there is no heterologous desensitization of
adenylyl cyclase activity resulting from hCG injection
either. It is tempting to suggest that these factors are
protein kinases. Proof for this requires both actual dem-
onstration that desensitization reactions are causally
related to receptor and N component phosphorylation
and characterization of these putative kinases and their
regulation by receptor occupancy and/or cAMP.

Our data also suggest that extraluteal ovarian tissue
produces one or more substances which are required
either chronically or acutely for desensitization to occuf\
The data indicate further that these substances of extra-
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. eal but ovarian origin can be blood born for they affect

.opic CL as seen by the fact that these CL developed
sensitivity to the desensitizing action of hCG in hemio-
variectomized rabbits. It should be noted however that
the ectopic CL (ovary present) develop less of a sensitiv-
ity to the desensitizing action of hCG than normal ovar-
ian counterparts. This is evidenced by the slightly lower
level of attenuation of LH-stimulated adenylyl cyclase
activity (569% vs. 69% decrease relative to control in
ectopic vs. ovarian CL), luteal progesterone content (20%
vs. 40% decrease relative to control in ectopic vs. ovarian
CL), and available LH/hCG receptor (50% vs. 100%
decrease relative to control in ectopic vs. ovarian CL). It
would seem therefore that the extraluteal ovarian sub-
stance(s) becomes limiting after dilution in, or partial
inactivation by, the systemic circulation.

Several questions arise as a consequence of these ex-
periments. First, what is the chemical nature of the
extraluteal ovarian influence that confers upon luteal
tissue the capacity to desensitize in response to hCG?
Second, is the influence always present or does it arise
as a consequence of the desensitizing treatment? Third,
is the lack of desensitization observed here in ectopic CL
of bilaterally ovariectomized rabbits in any way related
to the lack of desensitization to FSH observed in prean-
tral ovarian follicles? It is hoped that the ovariectomized

})bit with ectopic CL may serve as a bioassay model for
the characterization of the ovarian extraluteal substance
that regulates the desensitizing response. This would be
a first step towards the answering of the above questions
and is the current thrust of our experiments.

Finally, it should be mentioned that hCG injection not
only resulted by 24 h in desensitization of the adenylyl
cyclase system and loss of available LH/hCG receptors,
but also in reduction of luteal progesterone content in
ovarian CL. The latter is a clear indication of initiation
of a luteolytic process that follows the injection of high
levels of hCG into rabbits (46-48). In this context, it is
of interest to note that failure of ectopic CL to respond
in a desensitizing mode in the absence of other ovarian
tissue was accompanied by failure to respond in a luteo-
lytic mode, i.e. by decreasing luteal progesterone content.
This is perhaps the first experiments suggesting that the
luteolytic effect of hCG may not be a result of the surge
in luteal cAMP it causes upon stimulating adenylyl cy-
clase. Rather, the data suggest that hCG-induced luteo-
lysis may be associated with and/or dependent on desen-
sitization of the adenylyl cyclase system which, in its
homologous aspect, is 100% by 48 h after hCG treatments
such as given here (9). The implication here is that
luteolysis may be dependent upon an extraluteal factor
~f ovarian origin. Indeed, Miller and Keyes (49) reported

.e possible involvement of such a factor in luteolysis of
ectopic CL. Thus, further investigations into the nature
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of the ovarian factor(s) required for development of a
desensitizing response of the luteal adenylyl cyclase upon
treatment with hCG may, perhaps, also lead to new
insights into regulatory aspects of CL regression.
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